Novenmber 26, 2001

MEMORANDUM FOR: Roy Anderson
Proj ect Devel opnment Branch

FROM Charles W Challstrom
Director, National Ceodetic Survey

SUBJECT: | NSTRUCTI ONS: Marksetting, GPS Observations
and Leveling in Support of the BARREN | SLAND
MARSH RESTORATI ON ( GPS- 1636)
Task Number: 8K3B7300

GENERAL :

The National Geodetic Survey (NGS), in cooperation with
t he National Ocean Survey’'s (NOS) Center for Operational
OCceanogr aphi ¢ Products and Services (CO OPS) and O fice of

Response and Restoration (ORR), will establish control
stations in the Barren Island Marsh Area in Chesapeake Bay,
Maryl and. These stations will be tied to the |ocal Federa

Base Networ k/ Cooperative Base Network (FBN CBN) through GPS
observati ons.

PURPOSE

CO OPS and NGS have agreed to support ORR with a marsh
restoration project at Barren Island. Fromthe water |evel/

ti dal datunms aspect, there are three main goals of the
project: 1)establish local tidal datum el evations for the
marsh site using available historical information and the

cl osest operating National Water Level Observation Network
(NWLON) station; 2)estimate the long-term sea | evel trends and
variations at the marsh site using the closest |ong-term NALON
station; and 3)analyze the frequency of high waters relative
to the present marsh surface and the duration that the marsh
surface is inundated due to the el evations of high waters.
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The role of NGS is: 1)to transfer the water |evel datum
information to the project area, and 2)to establish geodetic
control in the area to use during the construction phases of
the restoration project.

GPS SPECI FI CATI ONS:

Fi ve bench marks are to be set on the island evenly

di stributed across the restoration area. Ties will be to CBN
SHA 1001, a new HARN point. Station occupation and observing
procedures shall be carried out in accordance with the "NGS
Oper ati ons Handbook"” and appropriate equi pnent user manual s.

Data formats and digital file definitions are given in "Input
Formats and Specifications of the National Geodetic Survey

Data Base," Volune |, Horizontal Control Data, Federal
Ceodetic Control Subcomm ttee, Septenber 1994. Success in
nmeeting the accuracy standards will be based on repeatability

of measurenents, adjustnent residuals, and analysis of |oop
m scl osures.

CGeneral specifications for the project are given in "Geonetric
CGeodetic Accuracy Standards and Specifications for Using GPS
Rel ative Positioning Techniques," Version 5.0: dated May 11,
1988, reprinted with correcti ons August 1, 1989.

Specific to this project is that at the site, three sessions
of 2 hours each shall be observed at each station. [In order
to provide a check, the equi pnmrent shall be broken down and

reset with a mninmumof 30 m nutes between the two sessions.

GPS DATA ACQUI S| TI ON:

Data collection shall be acconplished at 15-second epoch
intervals referred to the mnute. The Trinble 4000 series
receivers nmust collect data in the conpressed node as
specified in the Trinble users manual. Track satellites down
to a 10-degree el evation angle.

Record weat her data at the begi nning and end of the session.
Met eor ol ogi cal data shall also be collected i mediately after
an obvi ous weat her front passes during the session and

i medi ately before it passes, if possible. Atnospheric
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pressure and relative humdity neasurenents nust be made at
approxi mately the same hei ght as the GPS antenna phase center.
Record on the observing log the time and place that the

weat her data were gat hered.

Antenna set-up is critical to the success of this project.
Fi xed-hei ght tripods are preferred for all receivers. The
pl umbi ng bubbl es on the antenna pole of the fixed-height

tri pod nmust be shaded when plunbing is performed. Plunbing
bubbl es must be shaded for 3 m nutes before checking and/ or
re-plunbing. The perpendicularity of the poles nmust be
checked at the beginning of the project and any other tinme
there is suspicion of a problem

VWhen a fixed-height tripod is not used, the height of the
antenna nust be carefully neasured to prevent station set-up
bl unders. Tribrachs used for these set-ups nust be checked and
adj usted when necessary. Totally independent neasurenents of
t he antenna hei ght above the mark in both netric units and
English units nust be nade before and after each session.
Someone ot her than the observer nmust check the neasurenent
conputations by carefully conparing neasurenents and then
entering his/her initials on the |og.

A | egi ble rubbing of the marks nust be made at the tinme of
the first occupation of a station. When not feasible to nmake
the required rubbing, a plan sketch of the mark nust be
substituted, accurately recording all markings. |In addition,
a | ayout sketch of the facility should be made. Include the
| ocati on of the marks, antennae, buil dings, and any other
identifying characteristics of the area on the sketch. Take
phot ographs of the site |ayout, reference stations, and any
unusual situations.

The success of this project requires that the highest quality
GPS data be collected. Therefore, during each station
occupation, the operators shall carefully nonitor the
operation of the receivers. Any irregularities in the data
due to equi pnment mal function, DOD adjustnent of the satellite
orbit, obstructions, etc., nust be reported to N NGS21 as soon
as possible. If the quality of observations for an observing
session is questionable, notify N NGS21.



VECTOR COVPUTATI ONS:

Dat a nmanagenent, quality review, and final vector processing
wi ||l be acconplished using PAGES. Vectors will be conputed in
the ERS Terrestrial Reference Frame (I TRF) using the nobst
current epoch and precise ephenerides. Use 30-second epoch
interval for processing. Use 15 degrees as the cutoff angle
in data processing. A cutoff angle of 10 degrees may be used
when necessary to inprove results.

The type of final solution, L1 versus ion-free, will depend on
the length of the vectors. For vectors fromthe antenna to
the other stations at the site that are less than 5 kmin

|l ength, the final reduction will consist of an L1 fixed
solution. For the local FBNNCBN tie, there will be vectors
conputed fromthe antenna to the ties which are greater than 5
kmin length. These vectors will be conputed in a separate
processi ng session fromthe short (less than 5 km vectors.

I n general, vectors greater than 10 kmin length are to be
conputed in an ion-free fixed, or partially-fixed, solution.
In all cases, integer ambiguities will be fixed for each
vect or whenever possi bl e.

The quality of collected data shall be determ ned fromthe

pl ots generated from PAGES and by anal ysis of repeated vectors
and/ or conparison of station positions, and free adjustnent
resi dual s and/or | oop m sclosures.

Ri chard H. Foote, GPS Branch, will performall quality checks
for conformance with NGS format standards such as executing
sof tware programs COMPGB, OBSCHK, and OBSDES. The final |ITRF
vectors will be assessed and transformed to the NAD 83

coordi nate system using program ADJUST. The conputed NAD 83
positions will be conpared to the published NAD 83 positions,
i f avail abl e.

The data and results will be submtted to the Observation and
Anal ysis Division. All B-files and Gfiles must be conplete,
i ncludi ng *25* and *27* records.

GPS DATA:

Observing wi ndows shall be selected and nodified as necessary,
to maxim ze satellite visibility for each session.



5

The project report and GPS data |isted in Appendix L, Vol une
|, of "lInput Formats and Specifications of the NGS Data Base"
must be transmtted to the Project Devel opment Branch. Any
data consi dered suspect as to quality in achieving accuracy
standards should be sent in inmmediately for office review
Backups of transmtted data nust be held until notified by the
Proj ect Devel opnment Branch.

For the BARREN | SLAND project, the data set collected shall be
naned “ndl v100d. 907". All records in connection with the
project shall be titled “BARREN | SLAND MARSH RESTORATI ON
PRQJECT, 2001". The project nunber is GPS-1636.

LEVELI NG DATA FORMATS AND HANDLI NG:

A. Leveling data will be submtted in "Blue Book" formt
(see "I nput Formats and Specifications of the National
Ceodetic Survey Data Base,"” Volune |I. Horizontal Control
Data (revised November 1998) and Volune I1. Vertical

Control Data, Federal Geodetic Control Subcommttee,
Septenmber 1994) to NGS Headquarters on floppy disks.

Fl oppy di sks shall contain the final version of the
following files: HGF, HGZ, and HA in direct access
format and RPT and ABS in sequential format. Data shall
be submtted to the Field Operations Branch within 30
days of conpletion of the project.

B. Al'l bench marks established during this |leveling project
nmust be plotted on the best avail able map and the
positions scal ed using standard procedures, if the bench
mar k position cannot be determined with a GPS instrunment.
One set of these maps shall be submtted with the data.
Those recovered bench marks which do not have PIDs will
be treated as new marKks.

C. Recovery bench mark descriptions shall be witten in
accordance with the "Blue Book" (unified descriptions),
except do not submt inconplete descriptions (i.e.,
descriptions with Recovery Type Codes of "RM'), unless
t he bench mark i s destroyed or not recovered.

STATI ON DESCRI PT1 ONS:

Station recovery notes nmust be submtted in conputer-readable
form usi ng WDDPROC software. |nclude the nane, address, and
t el ephone nunmber of property owners or other contacts.



LI Al SON

The street address of the follow ng NGS office in Building
SSMC3 i s:

1315 East-West Hi ghway
Silver Spring, MD 20910-3282

Questions concerning the |leveling portion of the project shal
be directed to:

Roy W Anderson

Proj ect Devel opnent Branch

Spati al Reference System Divi sion
SSMC3 -- N/ NGS2, Station 8709

Tel ephone: 301-713-3194, ext. 110
Fax: 301-713-4316

E-Mail: Roy. Anderson@oaa. gov

The NGS State Advisor for Maryland is:

Don Mul care

MD St ate Hi ghway Adm ni stration
Pl ats and Surveys Division

Mai | Stop M 101

707 North Cal vert Street

Balti nore, MD 21202

Tel ephone: 410-545-8963

Fax: 410-209-5022

E-mai|l: Donal d. Mul car e@oaa. gov

ADDRESS:

Keep the Project Devel opnment Branch informed of the party's
physi cal address and tel ephone nunber at all tinmes.

PUBLI CI TY:
See "NGS Operations Handbook," Section 1.4.1.
EXPENSES:

Expenses for this project will be charged to Task Number
8K3B7300.



TRAVEL:
Travel and per diem are authorized in accordance with Federal

Travel Regul ations, Part 301-11, Per Diem All owances. Current
per diemrates were effective October 1, 2001.

ACKNOW EDGVENT:

Pl ease acknow edge recei pt of these instructions in your
Mont hly Report.

Attachments

cc: N NGS - D. Zlkoski
N NGS - S. Msenheinmer (first page only)
N NGS - D. MIbert
N NGS1 - G Mtchell (first page only)
N/ NGS11 - S. Cofer
N/ NGS1x1 - D. Mil care
N NGS2 - E. McKay
N NGS21 - S. Frakes
N/ NGS21 - C. Craig (first page only)
N/ NGS21 - D. Hendrickson
N/ NGS22 - R Foote
N NGS4 - E. Wade
N/ NGS42 - D. Crockett
FGCS Menmbers (first page only)
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Attachnment 1

BARREN | SLAND MARSH RESTCORATI ON

LEVELI NG CONNECTI ONS:

Five bench marks are to be set on the island. They will be
tied to CBN SHA 1001. Total distance (progress) to be |evel ed
is approximtely 2 km

Al'l Hi gh Accuracy Reference Network (HARN) control points
within 1 kmof the leveling route and all other existing NSRS
hori zontal control within 1 kmof the leveling route will be
connected to this project.

LEVELI NG SPECI FI CATI ONS:

The line shall be leveled in both directions to second-order,
class | standards. Leveling in one direction is acceptable
when | evel i ng between ol d bench nmarks, provided the newy
observed el evation difference agrees with the previous
difference within tolerance limts. Wen new nmarks are set,
or the newly observed el evation difference between two old
mar ks does not agree with the previous difference within

tol erance, one side of the new or noving mark nust be |evel ed
in both directions.

In addition, if nultiple new marks are set between old marks,
all but one section between the old marks are to be | evel ed
in both directions. Specifications and other technical
considerations for this project are given in the "NGS

Oper ati ons Handbook," "Geodetic Leveling Manual," "Bench Mark
Manual ," and "Interi m FGCS Specifications and Procedures to

| ncorporate Electronic Digital/Bar-Code Leveling Systems."

LEVELI NG PROJECT Tl TLE, HGZ NUMBER, AND JOB CODE:

A. The leveling project title, HGZ nunber, and job code
shal | be naned, respectively:

BARREN | SLAND MARSH RESTORATI ON PROJECT, CHESAPEAKE BAY,
MARYLAND

L26282
G2



